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; CorV*espondence Courie; [ecture 3, ;Sec. 2v^team Generation,'^ Boil er^ 
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Current ,GenerUt9»"S,:S.A J.T. , Calgary, Alberta, Canada 
' ■ . ' ' , V ■ ■ • 

- Corrspondence Coursef, LItture 5, Sec .'4, Prime Movers" & Auxil i'aries , 
Air Compressor . I* S.A.I.T., Calgary, Alberta, Canada ..^ 

Cgrriespondence Course, Leaure 6, Sec 4, Prime Movers & Auxiliaries, 
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& Circuit, Protective Equipment,. S.A.I. T. , Calgary, Alberta^ Canada 

- . * 

Correspondence Course, Lect^ure ,10., Sec. 3, Prime Movers, Power Plant 
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RECOMMENDATIONS FOK' USJI^G TRAINING MODUCES 



The- following -pages list moduljes and their corresponding numbers for this 
particular apprenticeshjip trade. -As related training classroom hour^ 
vary for different reasons throughout the slate, we recommend that 
the individual apprenticeship c'ommittees dilide the total packets to-' 
fit' their individual cl'ass schedules. . ' - . 

. ' ■■ ■ '• ^- ■ ■ ■ ■ ■■ 

I k 

There are over. .130 modules available. Apprentices can complete the 
whole set by the end of their* indentured, apprenticeships. Some - t 
apprentices may already have knowledge and skills 'that are covered 
in particular modules. I'n those -cases. peVhaps credit <:ould be 
granted for those subjects,* allowing apprentcies to advance to tf\^ 
remaining modules. 

• . • '■ 

We suggest the the apprenticeship instructors assign the modules in 
numerical order to make this learning tool most effective. 

♦ 




SUPPLEMENTARY INFORMATION 
ON CASSETTTE TAPES ^ 



Tape 1; Fire Tube Boilers - Water Tube Boilers 

. and Boiler Manholes and Safety. Precautions 



Tape 2: - Boiler Fitting's, Valves, Injectors, 
Punips ctnd Steam Traps 



Tape 3: Conbystion, Boiler Care and Heat Transfer 
and Feed Water Types ' V 



Tape 4:-. Boile^ Safety and Steam TXirbines 



NOTE: Itie above cassette tapes are intended as additional 
reference material for the respective module^, as 
indicated ^ and not designated as a required assignment. 
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STEAM ~ FORMATION AND -EVAPORATION 




Goal: 



The' apprentice will be able to 
describe steam formation and 
evaporation. 




Performance Indicators: 



1. Describe temperatures for 
^steam formation. 

".I 

2. Describe types of heat. 

3i. Describe formation of steam.' 
4, Describe evaporation. 



INSTRUCTIONAL LEARNlNQ SVSTlEMS 




/ 





Read' the goal and per f6rroance indicators to find what is to be learned from 
pacjcage* ^ \ , \: . ^ , 

^ * • , ■. '* 

Read the vocabulary list to find new words that will te used in package.* \ 

Read the introduction ^nd information sheets, , / 

Complete the job sheet* ; . ' * ^ * ^ - 



Complete the self --assessment. 
Complete thjB post-assessment . 




f ^ 
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INSTRUCTIONAL LEARNING SYSTEMS 






* Celsius scale 
^ Condensation 

Evaporation - 

^ Fahrenheit scale 

* * Latent heat 

♦ * 

^ Latent heat of fusion 

* Intent heat of evaporation 

* Saturation temperature. 

* Sensible heat 

* .Temperature of evaporation 

. Tfemperature of yaj^oriz^tion 

* Vapor 
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Steam formation requires water to be' changed from a liquid to a vapor state. 
This\requires that water be heated^ to the boiling point. Two types of heat are 
^ed'. in converting ^ water to steam* One is a sensible heat that* raises the 
temperature to boiling dnd a latenj: heat 1:hat will change the state of w^ter 
without' further rise in temperature,; 

The apprentice^«hould(have a theoretical understanding of tlie ,steam* formatioij 
propess. 



A 
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pgratures v - . 

Heat is used to convert solids iiit:o liquids and liquids intdN||^es, St'eam is A 
. regarded as a vapor Instead of a gas because it does not follow all of the rules 
of gaseous behavior. The process of converting wAter 1:o steam requires lOO^^ 
The Fahrenheit scal^ which is common to American , thcojght has 9 freezing point of 
320 and a boiling-point of 212P. Regardless of the, measuring scale, yater must 
reach boiling point before steam is produced, * 

The boiling point will vary >^t dif ferent.^,elevations above sea level, Algo, the^ 
boiling .point will vary with the pressures, that ape placefl upon the liquid. The 
M)0^ C is based on atmospheric pressure. Liquids under pressure will boil at a 
range of temperatures which are controlleji by the pressure. Water will boil at 
^high altitudes much quicker than at sea level. 

Types of Heat , - * , 

Sensible heat is heat that can be sensed and measured with a thermometer. 
Latent heat is a hidden heat that may causey a state of change in another 
substance without , changing the temperature of the substance. ^ If ice is being 
changed into its liquid state, the melting temperature is 0 C. As the ice 
cohtinyes ^ts melting, the temperature 'will remain at (Pc until it is water." 
When latent hpat is used to convert a solid to a liquid, it is called the 
latent heat of fusion . 

If latent heat is .applied to water at lOC^C, the water will change to a vapor 
^tate. The water will cor^inue tq boil at 100 aJ. The heat that ^converts 
liquids to a vapor form is^^eci^ed the latent heat of evaporation . V 

Formation of Steam 

Water is heated to th^ boiling point yrith sensible heyat, Aft^r boiling point, 
the. latent heat changes the water i^to isteam. Steam is formed at the boiling 
point temperatu^. That temperature may be more or less than a lOcPc, depending 
on the pressure in Kelation to atinospHeric pressure* That boiling point is 
called the temperature of vaporization or temperat;ure of evaporation or 
saturation temperature * Th^t is the temperature at which, steam formation takes 
place . . , 



El yaporation 



If we set a pari of water in the sun, it will slowly disappear through 
evaporation. If we add heat to the pan', , the water will evaporate much quicker. 
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In; the process* of evaporation, ^thfe water simply turns into vapor form and floats 
, away. In steam production, ,tihe process of evaporation is controlled by steam 
» ; g^eration^^quipiient^ Condensation is the opp^jsite of evaporation/ As the 
vapor coolsT it is converte.d back \o) af* li<iuid state. 



0 • 
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/\ssi^nment 




* Complete the job sheet. 
' * Complete the self-assessment and cheeky answerL, 

* Complete the post-assessment and ask the Insttuctor to check knswers. 
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CHECK BOILING TEMPERATURE 



-Obtain a Cel^sius scale thermometer that recotds beyon^lOO C. 

^ Place a teapot of water on the burner and place thermometer in water so 
that it can be read* (Note temperature of water,) 

• ■ . ^ • .. 

^ Light burner an,d bring water to boiling point* (Note temperaturpv) 

* Allow water to continue bailing for 10 minutes, (Note temperature.) ' 

* Which temperature readings show sensible heat? . 
^ Which temperature readings show latent heat? 



* What is the bpiling point of water? 
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•MATCH- THE>OLLOwiNG TERMS ANlf PHRASES , 



. 1. Celsius scale 

■ ■. ■ ■ / 

2. Fahre|iheit 8cale 

3*. Lateiit heat 

.4. Latent heat of fusion 

5. Sensible heat • 

6. Latent heat of evaporation 

7. Temperature of evaporation 

, A 

8. Condensation 
9* Evaporation /. 



0 



ti^i* 10, 0 



Chanfte^T^S^i^ gas 
B* Changes solid j|#o liquid* 
C. "Boiling/point 100^. 



D. Changing of liquid t;o vapor. 



E. Boiling point 212 . 



F.^ Freezing po^nt on Celsius. 



G. Hidden heat that changes forms 
of substances with changing 

in temperature. 

H. The boiling point aft;er 
adjustment for ''pressur^. 

I. The opposite of evaporation. 



J. Heat that can be sfensed or 
mfcasured. 

/ 
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^POSt 





1.^ The 



point df 



scale has .a freezing point of 32^ and a boiling 




2» The 

of 100^ 



scale has a freezing point o*v 0 and a boiling point 



3. The exact point at which water boils is determined by the 
on the water , 



4. ' Steam is regarded as a 



5. 



behave by the Tules of most gases. 



A heat that can be sensed and measured is called 
heat. " r 

/ 



because it does not 



> 



6. A hidden heat that changes '^wa^er to steam without 11iereasi<|g the 
temperature is called heat. ' 

7. A heat that converts a solid into a liquid is called the latent heat of , 



8. 



The exact boiling point^where steam is formed is called the temperature 



9. 



is the opposite of evaporation, 



IG. The Vaporization of a liquid is called 
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Instructor 




Answers 



V- 



i ♦ Fahrenheit 

2* Celsius 

3, Pressure 

h. Vapor 

5, Sensible 




6, Latent 



7. 'Fusion 



V 

\ 






8, Vaporization or evaporation or satifration 



9. Condensation 



to. Evaporation 



X 
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STEAM — TYPES 



> 


w 


t 








Goal: 

4 ' ' ' 

ft 


Performance Indicators: 




The apprentice will, be able to 
describe types of steam. 


1. .Describe saturated steam. 

2. Describe dry ^team. 






3. Describe wet steam. y 






A 4 Describe superheated steam < 


• 




^5. Describe steam tables* 

■ ■ r ■ 










- /■ ■ 

4 






m ■ ■ • 








r ' 
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* Read the goal and performance indicators to find what is to be learned from 

package ^ 

♦ • • . 

* Read the vocabulary list to find new words that will be used in package. 
. ^ Read the introduction and Information sheets. ^ 
• ^ Cotoplete the job sheet, .. t^l]} ^ 

^ Complete self -assessment. 

* Complete post-assessment. 
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L 





aaturated steam 

* SStj^rated steam 
^ Steam tables 

^ Thermodynamic properties 

* Wet steam ' 



J V 





•( 
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Introduction 




Although all steam is formed at the temperature of evaporation, it will differ 
in its thermodynamic properties. These differences can affect the efficiency of 
plant operation unless they are understood,- ' . 

Some steam has heavy concentrations of suspended water particles which can 
create problems for tairblne blades. Most plants use' superheaters tp|j:aise the 
tempeil^ture of the steam beyond the temperature of evaporation . An^ operator 
must understand the basic; types of steam in order to^deal with its applications 
in pdwer production. '» . * , 



/ 
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Information 





Water Hums to steam when heated^ to a 100 C at atmospheric pressure. This 
boiling point temperature is * the saturation temperature. The saturation, 
temperature will v^ary according to the pressure on the, water. 

Saturated Steam ' ' • , 

Saturated steam is steam at the temperature of saturation or evaporation. It is 
steam that has just undergone conversion from the liquid' to. a vapor state. 

Wet Steam 

Saturated* steam with particles of water suppended within the ste^ is .called wet, 
steam. ' , J j. ^ - 

brv Saturated Steam ^- ^ - ^ 

Saturated steam wfthout suspended water particles is called dry saturated steam. 

\ '. * . _ 

Superheated Steam , 

Steam cools and starts reverting to' welter. This creates a wet steam that is 
undesirable. To avoid wet steam, saturated steam is heated beyond the 
temperature of saturation. Steam with temperatures higher than saturation 
levels is cabled superheated steai^. Superheated steam is used in turbines so 
that erosion of blades by wet steam can ^e avoided. 

Steam Tables 

The properties of steam will vary with the pressure. Steam tables have been 
developed ♦to «how the thermodynamic properties of steam at various pressures. 
Thte thermodynamic properties include volume, latept and sensible heat values, 
relationships of heat and pressure and internal energy values of steam. . bteam 
tables are available for saturated and surierl?eated steam. The operator must 
know how to read the st,eam tables and interpret the information for' practical 
applications The followihg steam table, shows the satutation temperatures under 
pressures ranging from 1/A pound to 3206 pounds absolute. , 
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Information 
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_±E 




,.ttr 
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SO 






.397.37 




4eL73 


7«b 


QtO.66 




««6.98 


0.50 




GO 




250 


400 -as 


>Mo 


4M.02 


Its 


314-59 


2000 


433.52 




92.29 






260 




450 




Soo . 


6I6.23 


^100 


442.77 


yo 


IOI.74 


60 


312.03 


270 


407.78 


4^0 




625 > 


621.79 


2200 


449.46 




ns.<s.9 


90 


320.27 


2ao 


411 « 03 


470 


440. 6fi 


650' 




2300 


433*91 


20 




loo 


327.81 


290 


'4I4'23 


4do 


462-62 


675 


528.<>6 


£400 


642*12 






no 


334.77 


30Q 


41733 


490 


4M-93 


900 


531 •96 


asoo 


448*13 






IZO 


341*25 




420.Bff 


900 


467'0I 


9355 


33S'24 


Z.bOO 


473«94 




I52.©7 


igo 


347.32 


320 


423.29 


97o 


471.07 


960 


3364^ 


2700 


479<»5 


£ 0 




140 


353.0ft 


330 


42^i6 


540 


473.01 


975 


641 -dS 


2600 


664*99 


7.0 




1 \so 


358 42 


3-^0 


4^i6.97 


£«»0 


478.aa^ 


lobo 




£900 


490.24 


9.0 


ie8<20 


1 


363-53 


3B0 


43I'7S 


560 


462.56 
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554*31 
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49Sn34 
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IZOO 
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13.0 




160 
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I30O 


677/46 
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70Q.I) 
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377.51 


360 


439*60 


&40 


^93.2» 


1400 


367*10 


320« 




15 


z\^.o3 1 
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301.79 


3do 


442-IZ 




490 s36 


I600 


594>23 


9900 


705;40 








365-90 


AOO 
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499.66 


l^oo 


604^90 


3500 


705.40 




230 .33 J 
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359.06 


410 


447.01 


700 


503.10 


1700 
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Assignment 




* Complete job sheet. 



\ 



* Complete the self-assessment and check answers. 

* Complete the post-assessment and ask the instructor to check your answers. 
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Job Sheet 




Using a saturated steam table, f;|,nd the saturation temperatures at the following 
pressures. . - • 



1. 14,6 pounds 

2. AO pounds . 

3. 420 pounds * 

4. 1600 pounds 

5. ^3206 pounds 

What is atmospheric pressure at sea level? 
What is absolute pressure? 
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Match the following terras and phrases. 
^ 1 . Saturnted steam 



Dry steam 



3. Superheated steam 



4, Wet steam 



A« Steam with temperatures 
higher than temperature of 
evaporation, 

B, Steam vdth suspended water 
particles. 



C, Steam without suspended water 
particles • f 



D, Shows thermodynamic properties 
of steam. 




5. Steam tables 



V 



te. Steam at temperature of 
evaporation , 
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^ Self Assessment 
Answers 





E 


1. 


C 









B 



D 



4. 



5.^ 
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Post 

Assessment 




1. Where can an operator find the thermpdynamic valued of steam at various 
levels of pressure? 



- ■ ' J. ■ 

2, Why is superheated steam . us^d for ^ turbine operation? 



3. What is saturated steam called yjnen it has water particles, suspended within 
- the steam? * ' 



4. What is steam called when at the temperature of evaporation? 



5. What is the temperature of evaporation at atmospheric pressure? 
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Answers 



1, . Steam tables 



4iMi^igii () >iiyii>>^i fl <l 




^ »' V ■; '.7. 



2. Prevent erosion of turbine blades by wet steam. 



3. ,iiiet steam 



L 



Saturated steam 



5. 100°C 
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* Saturated Steam Tabbies provided by Instructor or from reference' litory . 

-I <« 
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14.3 



STEAM — TRANSPORT 



Goal: 



Ihe apprentice will be able to 
dascribe steam transport. 



ERIC 



Performance Indicators: 



1. Descrllfe condensate removal. 

2. Describe piping, pipe insulation 
and valve control, 

3. Describe separators and traps. 



-A 
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* Read, the goal and performance indicators to find what is to be learned from 
packqige. * 

* Read the vocabulary list to find new words that will be used in package. 

* Read the Introduction and information sheets. 
^ Complete the job sheet. 

* Complete self-assessment. 

* t!omplete post-assessment . ' ^ • 
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Vocabulary 




^ Drip or drain line 

* Insulation . 

^ K value 

^ Steam separator 

^ Steam trap 

^ Thermal conductivity 

^ Water hammer 



3 / . 
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This package briefly describes* the movement of steam throu^ 'piping and 
provisions fof removing condensate from the steanS line. Other packages have 
dealt with the Specifics of piping, steam purification and valves. Although 
these items are important to the transport of steam*, they will not be repeated in 
detail' in this package. - 4 
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Information 





The transport of steam through piping must be carefully controlled. Water must 
be continually drained from the steam. The precence of water 1^ the steam will 
create the condition known as water hammer. Water hammer cap catlise an explosion 
in the lines and equipment damage. ' Air And carbon dioxide must also be removed 
from the lines. i)rainage must be provided for 'all types of steam including 
sug^heated steam. Any cooling of the steam produces coriftensate which can 
damagij^ turbines and other equipment. Drains and drip lines must be Installed 
at alffpoints where condensate is likely to collect. 



Drip or Drain Liiles 



\ 



Drip or drain lines should bp Installed at natural drainage points such as: 



^ At the ends of mains 
* Ahead of risers 

^ ^ Ahead^of e^cpansion joints and bends 

^ Ahepd, of valves and regulators ' 

A drip lej^ should be protrided at each drainage point/ The drip leg should be 
the same diameter as the pipe. The drip leg alloilifi^ gravity di;ainage of water 
from the, steam flow. 



Water Hajpit\er 



Water hammer is, a • condition in the line that results in shock wav/es that 
resemble hflimmer blows ♦ It usifally occurs in steam lines as a result of 
condensate in' the line. The water or condenigate tends to trap pockets of steam. 
The cooleif Water condenses the steam which creates a pressure pocket. 
Equalization this pressure pocket causes shock waves in the pipd* 

Most water hammer can be avoided hy installing drains, drip pockets and trapS to 
remove the condensate from the steam lines. Steam valves should be opened^ 
slowly', with drains valves open, allowing the line to watm up. Hot steam *in a 
cold line can create* condensate and water hammer. . ^ 

Pipe Insulation 

fowet plant pipe is covered with insulation to preventX heat loss and 
condensation. The insulation is also a safety feature to protect employees from 
getting^ burns. The ^ material should be of high i^nsulatlon value and able to 

♦ withstand corrosion, ' Insulation materials are selectedson the basis of their 
thermal conductivity IC value . The K value Indicates the a^unt of heat that will 

\ ' . „ 
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information 





r 



be transmitted through a material . " Since Insulation is the exact opposite of 
conductivity, the lower the.K value of a material, the better is its insulating 
quality. Some common insulating materials and their K values are: 



Plastic foams .09 - .28 K 

Glass fiber .29 - .35 K 

Magnesia .35 - .42 K 

Calcium silicate .37 - .60 K 

Asbestos .37 * .72 K 

Reflective metal .53 .66 K 

Dlatomaceous silica .70 - .80 K 



Valves 



Several typps of^ valves are used In the transport of steam. Valves are selected 
according to their specific functions in the movement of steam. Valves hav^ 
been discussed in detail^ in other packages on boiler piping and boiler fittings. 

Pi£e ' 

There are many types and sizes of pipe in a power plant. Pipe is selected to 
withstand specific conditions of pressure , temperature and resistance to 
corrosion. Pipe construction is* discussed In a package on boiler piping and will 
not be repeated here. The selection of the proper diameter pipe and pipe 
^material is important* to safe and efficient operation of a steam plant. 

Steam Separators and Steam Traps 

Steap separators remove condensate from steam. They are commonly called steam^ 
purifiers. The separators are designed with baffles or centrifugal devices that 
separate the water from the steam to prevent water hammer and erosion caused by 
wet steam, - 



\ 

whih 



A steam trapes a device whiih removes water from steam separators and steam 
lines without the losSvbf steam. l^everal types of traps are used for ;:his 
purpose, * , ' . * 

A more detailed treatment of steam purifiers and steam traps is included in the 

next package of this series — Steam Purification. 

^ ■ • .^^ ■ 
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Assianment 


9 ■ 




o 







■ ' ■ . T 

\ ' ' f - c . 



* Read page 1, 20-34 in supplementary reference. ' £ ' 

* Complete the self-asSesspent and check your answers. 

*; Complete the. post-assessment and have the instructor check your answers. 

t 

. ■ 4 .. 
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Self ^ 
Assessmeilt 





1. List 3 places wherp drip or drain lines^ehould be installed? 



2. What causes water hammfer in steam lines 



r 



3. Hoy can water hammer be prevented? 



A, , On ir^sulation materials, what do^a the K value mean? 



5, IVhich of the following insulation material have the best insulation quality? 
^ Asbestos ,5 K 

^ Glass fiber .3 1^ ^ ' i 

J- ■ t 
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0 Self ifVssessment 
Answers 



1* At end if mains, ahead of risers, ahead of expansion joints and bends, 
ahead of valves and regulators. 



2. Cbndefisate 



3.*' Removing condehsate from steam lines and warming up lines before steam 
flow. ' 



A. Thermal conductivity 



5. Glass fiber^* .The lower value is best. 



/ 



/ 
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Assessment 





Match ^he following terms and phrases: 



1. Water hammer 

2. Drip leg 



3. K value 
*4. Steam trap 
5. Steam separator 



V 



A. Therwial conductivity 

B. Device for removal of water 

from separators 

■ / ■ ■ 

C. Steam purifier . 



D. SJiould be installed at each 
drainage point 

E. Caused by condensate in 
steam line 
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fost Assessment 
Answers 




E 



1. 



D 



2. 



3. 



B 



4. 



r 1 r 
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^Supplementary 
References 




* Correspondence Course. Lecture 11, SectiinX 2. Second Class. Steam 
Generators. Southern Alberta Institute of Technology. Calgary, Alberta, 
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/ " . -r • STEAM ~ PURIFICATION 




Goal: 



yThe apprentice will be able to 
/describe the process of steam 
purification. 



\ 



Performance Indicators: 

1, Describe steam iseparation 

2, Describe steam scrubbers ♦ 

3. Describe superheaters • 

4. Describe steam traps. 
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^ Read the goal and performance indicators to find what is to be learned from 
package* ✓ * 

Read the vocabulary list to find new words that will bemused in package, 
fd thg introduction and information sheets. 

* Complete- the job sheet . 

^ Complete self --assessment . ^ 

* Complete post-assessment. 
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* Baffle type separator 

* Balanced pressure trap 
f Ball float trap 

* Centrifugal .type separator 

* Controlled disc trap 

* Inverted bucket trap 

* Liquid expansion trap 

« 

* Mechanical traps 

* Metallic expansion, trap 
Scrubber elements 

* Sediment separator 
^ Steam scrubber 

* Steam separator . 
^ Superheater 

* Thermodynamic traps 

* Thermostatic traps 

^ Tilting disc impulse trap 



ERIC 



56 



INSTf^UCTIONAL LEARNING SYSTEMS 



Introduction 




/Th6 purity of steam that enters the turbine will determine its efficiency of 
operation ajid its machine life. Steam purification refers to the 'removal of 
condensate from steam. 

Several pieces^ of specialized equipment contribute to the purification process. 
Essentially, steam separators, scrubbers and superheaters remove the moisture 
from steam; Steam traps collect and dispose of the condensate without ^ loss of 
steam* Although steam separators are commonly referred to as* purifiers, 
scrubbers, superheaters and traps are vital to completion of the purification 
process ♦ ' 




INSf HUCTIONAL I^EARNINQ SYSTEMS ? t 



Information 





Steam purification refers to the removal of condensate from the siteam along with 
air and carbon dioxide. As steam flows thrcfugh a pipe it tends to cool and 
condense. This produces condensate (water) which can cause a rupture of the 
piping due to water hammer or cause erosion damage to the turbine blades. The 
major piece of equipment for steam purification is the steam separator , 

^eam Separators 

There are two basic types of steam separators: 

1. Baffle ty^pfe - 

Centrifugal type 

The baffle type steam separator is usually- 
located in the main steam drum and Is^art . 
of the drum Internals; It ha6 corrligjfiwed I 
baffles and walls which collect moisture 
and reverses the steam flifw. The reversal 
of steam flow slings the water particles 
out of the steam. 




The centrifugal type separator uses centrifugal baffles to swirl the steam which 
tosses the water particles to the side walls. The separated water drains out. 
The purified steam passes through the baffl*u3 to the outlet. 



CENTRIFUGAL BAFFLES 
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Information 





Steajn S.crubbers ' 

A secoild stage of purlJElcatlon is performed by steam sqtubbers. A scrubber 
consists of corrugated steel plates or scrubber elemehts . The scrubber elements* 
are closely arranged and overlap slightly. The steam is forced ,to change' 
directions as it passes over the corrugated sections of the scrubber. Moisture 
and solids that escaped through the separator are thrown out of the steam flo^. 
The water drains. put and the steam moves upward to the outlet. 
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^ , StoamWftehor 

Superheater 

After the saturated steam leaves the drum it is \iped to^ a speci^iliz^d heating 
surface that is called a superheater.- The superheater wrings all remaining 
moisture from the steam by heating the steam Well beyond the temperature of 
aturation . This is the third stage of the purification process . A superheater 
consists of several parallel tube circu;Lts that run between headers. 

Superheaters are classified according to the wdy in which they receive heat ' — 
radiant » convection or a combination ♦ They can be classified according to the 
location of ^he headers — overdeck, interdeck, interbank and intertube* Some 
superheater arrangement's are shown belj^w and on the next page* t 
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Steam TRAPS 4^* 

Steam traps are an important part'^the steam purification process, ^ "^e water 
removed in separation must be drained off without allowing steam to escape at 
the same time. Several types of tra^s have been devised to remove the water 
from separators and lines. These are \lassif ied according to the principles of 
operation . V 

1. Mechanical Traps 

a. Ball float type ^ 

b. Inverted buclcet type; 

2. Thermostatic Traps 

a. Balanced pressure type 

b. Liquid expansion type 
c* Metallic expansion type 

3. Thermodyn^lc Trapg 

■ , • ^ 

- a. Tilting disc impulse type 
b, Corttrolled disc trap 

The mechfitfiical traps operate by a float mechanism which responds to the 
difference in densities of steam and water • Both the ball float and inverted' 
bucket traps operate on mechanical principles, ^ ^ 

# • ' r 
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Infornfiation 




I 



Inlet 



Vent 



Invented 
Bucket 





Ball Float Trap 
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The thermostatic trt^p operates on the 
difference «ln temperature between water 
and steam. ThQ hot condensate enters 
the t#ip Qnd heats an alcohol mixture 
that is incased in the trap* The 
heating of the alcohol causes increased 
pressure and the discharge valve closes 
As the condensate cools, the pressure 
vill be reduced to open the valve. A 
balanced pressure trap, is shown. 
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Thermodynamic traps respond to the heab of the steaw and condensate, 
controlled disc t*ap diagram is featured below. . 



COHTIIOL CHAMiKfl--^CONTR^L|0 DISC CAPSULC 
HCATINO CHAMBCH- 



INLCT ORiriCK 

OUTLCT r ASSAGIS 




Sediment Separator 

Some provision must 4>e^made for keeping scale deposits ffom fouling up the spJam 
traps. The traps should be fitted with strainers to screen out debWs. 

Trap Piping • ^ ^ 

The installation of traps should allow for clean out and repair* A typical 
arrangement for trap piping is shown in the following diagram. 
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* Bead pages 1 - 15 in supplementary reference. 
^ Complete self-assessment and check answers, 

* Complete post^assessment and have instru^or check answers. 
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Match the following terms- and phrases, 
Steam purification 

I . ■ Baffle type \. 



3, Balanced pressure 

i 

A, Inverted bucket 

5. tilting disc impulse 

6. Convection type 

7. Steam scrtibber 

8. Steam separator 

9. Superheater 

10, S(^ubber elenvent 



A, A type of superheater 



Second stage of purification / 

" ■ ■ . I . . " 

C. First stage of pui:;ification . 

P. Removal of condensate from steam. 

/ ■ . ■ 

' ■ / 

E. Third stage of. purification 

/ 

F, A thermodynamic trap 



G. A type of s^ceam separator 

/ 

. , / 

A mechanita} trap 
!• Corrug£^ed steel plates 



J. A thermostatic trap^ 



--/ 



n 

< - 




D 



H 



1, 
2. 
3. 
4. 



5. 



A . -^6. 



B 



7. . * ^ 



8. 



1 1 



E 



9. 



10. 
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^Post f 

Asse^mjent 




1. List two major types of steam separatorp. 

♦ . • ■ ■ 

2. Where are steam separators usually loX^ted in the steam plant? 

* 

3. What is steam purifrcation? 

.1 » 

A. What equipment is used in the second stage of steanrt purification? 




5. What are the corrugated 8teel plates of a scrubber galled? 
I, 

6. What is the name of ✓the specialized heating surface that takes over the 
third stage purification of steam? 



7. List three types of thermostatic traps. 



8. List two types of mechanical traps. 



9. List two types of thermodynamic traps. 



. ■■ t. ■ • ■ ■ 

10. List three types of superheaters based on the way they receive heat. 



^3 
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1. Baffle, centrifugal. 

2. Steam drum 

3. Removal of condensate 

4. Steam scrubbentf^ 




Sci?ubber elements 

6. Superheater ^ ^ 

7. Balanced ^pressure, liquid expansion, metallic expansion 

8. ' Ball float, inverted buck et^ ^ 

.9. Tilting disc impulse, contriplled disc 

) ■ • 

10. Radiant, convection and combination 
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